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PROBLEM TO BE SOLVED: To improve 
accuracy of a polishing process and hereby 
ensure further advantageous information by 
making a laser beam incident on a wafer during 
part of a period of time and detecting light 
reflected on the wafer when the wafer is on a 
window disposed in close vicinity of as platen 



hole. SOLUTION: A platen pad 18 is constructed 
by laminating a backing layer 20 and a 
polyurethane cover layer 22 on a platen 16, and . 
a hole 30 is formed in the platen 16 and the 
backing layer 20 as a window. On the window a 
wafer 14 held by a polishing head 12 is disposed, 
and a laser beam 34 Is made incident on the 
carfare of the wafer 14 transmitting the cover 
layer 22 through a laser interferometer 32 during 
part of a period of time. The laser beam 34 
incident on the wafer 14 is reflected on the wafer 
14, and the reflected laser beam 34 is detected 
by the laser interferometer 32. Hereby, accuracy 
of a polishing process is improved and hance 
useful information is ensured. 
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t^^TLhfi^o i^-if-T^fi- 3 2 {i. :/7-7^>'i6 
©Tf-fcoT, Ji^->'i'3 0;i5^:3^/Nl 4{cffi^L.fc^}:i 30 
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I— if-t'-A3 4(75fci6W'>^>'K!>t LT^Ii 40 
-1-6 i^'^-^'-r Vf— b 3 8 ^^LTrtL^^^-fS/c 

-h 3 8(7)ffi©a'9il*aoftJ; 5 i:-r5^5*;^;^7 

c^;5^-$^^-cv^5o i^^t-y-r^-f— h3 8f4. 

■rvi 6cD±ffitD±{C^ffiU 
Kl 8roft'{cA'5iA?>„ ro-^^^ih— b 3 8CD^Hi$P 
f4^ ^ Vf — h 3 8 ©±® t ^a^^^ 1 4 (D*B i (DPb^cD 
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fei^^>X7 y 4 0©»;65ft/h{;i/^S„ C©C t tt%fiJ/£ 
^kXh'O. ^n^ih. :^7y 4 0f4-?:^Srii"9fett5 

•5, ^-f— h 3 8 t 4©MC0;^7 y 4 0©® 

;6S|i< U-— r-tf-A 3 4^ C'^^^^l-Slt^ 

v\ r<D:3?>y>^tt-e§:6f^^t/^$^^:;^;iUv^:iS. cm 

BcW-^\X\i.~. -i 'y^- h 3 8 ^ ^7 1 4 ©fslcDdf 
>^r±> lOmi 1 s (2 5 0 Mm) fc^ff^ ^S'^^^^ 

[0 0 2 8] 03 (b) {4, 7°-7— T^Vl 6 t^^y Kl • 

8 m\<r>^^mxhh 0 i © Jr#:0-!|-r'«. ^ -i' 
1J— bfiS^^^tt. Kl 8{::«:l;ii?tH#SL!^i 

i/\ ■^©ftfc'9(c. 7^7— xVl 6©*— ;V3 0©±© 
fflii-ett. Kl 8©S5I'9S2 0 (#&-t-t^tf) ii^ 

1 6 ©jSfB ©Pnltcfi, y K 1 8 ©tK y >> :^;&>'^ 

— 12 2fc}t^5«oT^^5<, U^<-m'2. 2^'fflv^fc^^5 
y li' p-^ ^-Wf^;*^, w-if"-T#f+ 3 2 © i/-if 

TV^5, t^oT. T'^— r:>'3 0©±{^*)S*^^— 12 

2©— 35^5^ Hf— t-— i>,3 4©fc;*©'>i'>'K'>i: 

S. ^lt> Kl 8g#«^7^vK'>tL-CfflV^fc 

v\ ^^eoT. i/-if-tr— A©^$7iiS[SLSr*CS*5 
;^5y 4 0H{st A/if'#iSL/<ev\ ::©SiJ©:i:#:M©t> 
5 -o©?iJ^ji, K©^i^tcii# L/i < 5 r t -e 
*>5, 03 (a) ©*1af-ift^Lfc*#:0im±. 
^y-fyf— b^r'^'ji/Ni 4 i:©F^©=¥-Y2/7°tttU*5fc: 
it/h$ < ^it-CV^7to Ld^L^-«s/ K 1 8 \-m%-f^fz. 

:*:#<;fct). -r:/f— h 3 8;as>>cc/M 4Jr^MLTiB 

#*-^x.5„ 03 (b) ©!giJ©*^^MT}4. /■^->'K18 

^Nl 4{c^j5!fe-r5 j;5^^KS$^^Tv^2)fc^6. ^^•5' Kl 

7°©/-? 5/ KXt/^'^yw— 7'S^^i-5*tS©^''1'7°©/^°y K 
*ffiv^:^c^i^{cJ;^^(i^ ^ )\^—-:f^^-t'hm.m<r>^<y K 

[0 0 2 9] /-^s/ K©*^<— Jifcfflv^bti^^jKy i^i/^ 
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5o r^P^M^tt. HIS (c) \cmi)^nx\,^^:^mm(D 

[0 0 3 0] ^^B^fCtSofcCMPgfifl. 

4 4. tr-A;^yy 2/^4 6. fi:i>'^m^4 8^s:. 

[0 0 3 1] |l|4(c:-(5!l^$ttSJ:5i-. i/-if-S.t/3 
y^-^44}i^ 2/^4 6(7) TiillfP(-AW 

■fSs 3y^-h$ttfcwf-*-i^-i=>3 4^^^$-l3: 

^>'-r>'f— b 3 8^iioTil^TLTV^<„ A3 

='>k^(D±com<\:.mm5 2 s i 02) t^^r 40 

[0 0 3 2] 1 4 IclAW-fS t'-A©-gPtt. K 

<bti® 5 2 (Dmm-c^^m^RM^n. % 1 (Tjswt- 

ai^L-C. -eroTroXtgS OiclA*f-t2)fei^t:--A5 6 

^j^^-t^o 5 0 5 6 *^e,/> 

7i< i:1i-g|5*3^;i5^^b#iJi5 2--SWLJg§^^, |g2 
roEM 5 8 ^?fMi-5„ H 1 ©SW t'- A 54 t 
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[0 0 3 31 ±3$<7)*#:^jT}4. m-<Dm<mmm-r 

r C0T#<7) 7° n ir 7. C 2, Cl i: fim® § ;h/ S 6 5 . 
(75S^*-rS!?^/Nfc3ifflLTtJ;v\ St>\ #Ji;i5^ 

[0 0 3 4] st)5H 4 %#Mi-tttfa«i$ns i 5 

5) c7)'^-a-T'fc5S-^t"-i»6 0{4. y^yV 40 t-^l^ 
i^— ^ 3 8*iio-re»biIL. If— A;^7'y S'^' 4 6 
0±g|5^iC3l-t-2.„ t-i.;^7°!; y iJ' 4 6 {4. JS^K- 

[0 0 3 5] •:/y~-'rl^l eiimmmat. CMP7°d 
■fe;^c7)ftfti(4lH]te$jL5/c5 5„ l^o-C. -fy-v-y^t- 
-yV3 0 5P^tci?3i/N 1 4 Sri HJiTcft 
?§oT. [>aiyM 4^e:^■—^^'-lf- 
A 3 4 Alt-r 5 Btfcft . I/— r-^-#lt 3 2 d> CD^ 

ti. 7W£7)3i-;/i>-ey7— T'^'i eoteSPtcioT- 
^•fe i^i^- V ^ 5 r t "I^-efe 5 *^P^ (7)*^f!l 

#1+3 2Sr|WlW-t-5fcfe(7)ige;d5^$tv, Citttctt. 3t 
iiir^i?-l'7°cD-fe>'f-6 2 LED/7;rhi/ 

ici^gSii/. y^y~-y>l 6(Di^m=^'yi>cr)U^^^L 

»$tvfcB#{cStt{b-t-S„ ^m.^^y^yy^'Q4i)^. 
•:fy'-y-yi<off)^m.\^M^nnhnx\>^^, yy^Q 
4<DW^¥; ^itLWR'O^^ ^ ft. r-T#lt 3 2 ^ b 
(73 if — f — A 3 4 ;i^mi3Zllcr) i> ^ >• K 6 6^ 

f-6 2{4. XVI 6(7)cfii^icMLT. if— 

?$lt 3 2 «ji:S:^[^QwEStfiiJ(c«ft ^tt-cv^T t <tv\ 
77^6 4f4. 7°7-x>i 6^cjov^Tii:@:&lRJ^c!>^' 
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V 1 6 {c^< ^^SttJ'^V^r i: ^JSi^-rs J; 

Btra^Mtcft < t 5 r t ii-BWm'^i)^h^fc^ 5 
5„ 

[0 0 3 6] ::©P,gM{-*f-rs io©)l¥»t^tt, yy- 
v=-:^/f:-/i'Sr:/7-x>'(Diate*iPi{c?&oTMfti-5 r. 

i-t?$)5o i^B-tiiff. >K'>«ig#:6 6' (IP 

its J; 5 f-. nalliK©f^-^^^^LTV^Tt j;v\ 
C*4T'fc5d\ Wif-T^ft;5S^ t^^>K^7(7)XT 

ejOltWItm-^-^aif ^oitS J; 5 }'i^ftK^LT*5< 

[0 0 3 7] :fy-T>^^~juRx^^^y}<-ry^^^t 
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m5>;6vh$< LTL*5= n-oX. Z^y-y^tmU-r 

-So 

[0 0 3 8] iioT. 3gS]Jix-i5'gl#||:5>l*ra^#5 

-rtitf. xx5'7°l 0 2<Z)fB^};i, y'y-y^'fT^^ilIlfe 
l::MLTir5r i:;6S-e#5y^-i5'5i#^ra<D^{c, 
f'-T^fl-wm-^^i^f-^^:/!) ^-^'SixSo y.y-v 
y°i 0 4&t/i 0 6^-*5^/^T. f-:^yy ^-^'JtLfdf-i- 
^(om^mi^-^^h,^. ^LT. ;^x5'y'i0 8 
StJ'l 1 0{c:^oV^-C{4. yy-x>';as^±{ci Mi-Sfc 

f^aiEig&xtty^ ^■^'3^TT>'^=i~yxi^^^v^2,#<© 

P^SBlfM©*/Mh^^yy :/i/i$l^{rjg^§-&5^M(0^ 

®:/a-k;^;a5^g^V-y-ggi:fSt)«#V^:fc^^tt. ^y 

1-S :/y -X ^^Htef^mfc ^'^x.tbff J; v^„ 
[0 0 3 9] m^(D% 1 coKit AStJ^B 2 cosit t'~ 
-i^f4. Ill4&t^'ia5{c:^$tb^j;5tc:^-a-t"-i^6 0 
^J^^U «^WI§4 8T^^^^tL5T#?r4i:$-ti:5. 

^oTV^5^-a-f4. rtie5f4^ttif&4 8{cj3V^-r*:^ffi 
tf£^o ^ixb©t--A®{i^g^si 8 0° ■fti-TV>5^ 
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^{t;tl«5 2(7)J¥$;55CMP7'D-t7.©ftit'{rJg 
5„ H^. 09 (a) S:tJ« (b) (Diryy\Z.^^ihX\i^ 

feSo 09 (b) (DifyyiX 09 (a) (Di^yyii^h 

(Dv'--^' icy ^ /U'^ ^mnt.mm.^t:hx\f^^. 'z.cny 

rroJlffl^^^-f-So 0 9 (a) R0« (b) 
^\m.\YMm<r>WS\^-X-h^, fi^oT. Ell 0 30 
com tC^* $ H^Pff^cDm $ l^-if- A (75^ft 

f-^^/KDic^;. l1^^'^/^4'm*$t^.5W4©ff$ 
[0 0 4 01 fc^V^t4. 

*^S^?r*/J^i'i-5Cli:;i5T't5o SI 1 0 (a) (D^ 
y~'y:f2 o 2(7)ffim»tcog|5:9-}-^^ti.Tv^SJ;5{-. 
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Ktm^fi^o m^ii. m±m mh. t-^) ts/h 

-^-^ ^ ;\-(Dm^<Dm'^^m^-r?>o ft 

Hi'5rigT'fo5fci?). ^/^or<7)^t#SlJ/i^^^f4ffiflJT' 
fe'5o d:ic^ :^Tyf2 0 4XiX 1^4 ^^^^(DmicU 

t . mm(Dm^<D^^ii^i^m-t?> 1 f--r ^/\^<D^^t ^ 

[004 1] rr{c3£'<Ttf:::^jS^. iJ-^ ^5' /KDj^i^ 
^ff* LV^*fl^^!]^4, 010 (b) icm^^^^. ^^ic 

{f -^ieijo V ^ T . ft i: ft/J^■^it©ft^;]® li^ © m(Dmr^ 

mm(DUmcJ:-oX'^^^il:i?>. 

8TH. :^x5/7'3 0 4t?a[|U§ti.^h*tWo^5feJ?$Sr 

l»*-r-<^J?$;5^f>Mi:. S'9 0l^*)¥S^*S1-.5„ 

[0 0 4 2] \^-h>u m\^mt^(r)mm. Rnmh^^^ 

m^ti. CMV-fvi±y.(Dm^\c^fiX^ 
tf. ««9fD^F«l:6S^t±l$tLfc^tt. ft;>c«<!:ft/Hjt(0^ 
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\^m^m^im.ti.i5m^^^h. 20 

[0 0 4 3] r.r{ciii-<-r#fc*=^c^)ii(±. y^A— 
ir^\mtth^, mil (a) ~ (c) {ctt, ^-fbtiJi 

5 2(7)Sffiitft7 2. 7 4. 7 6(75 1|lds ^(DT(Om 

m.W-7^s 8 0. 8 2i:MilbT0^l*$;iaSo -ttb 

tts CMPyn-fe;^43{c'S{t;LTVKo iif^7 2{mK 
^^'h^fi.m.Y^Xh'0 . 3tft7 4{14'<'?)V^(7)f-^X(Dig 

(a) \a±. mBm<D)t^^7 2. 7 4. 7 6^^L. 0 
11 (b) ttife7'n-fe;^(D4'{5ifrc>5tf'^7 2. 7 4. 40 
76^^L. mil (c) (iW»7°t3-fe;^(73*|-7{-l^(t 
fc:jgf^7 2. 7 4. 7 6 ^^-f^ 011 (a) T'tt. /h 
$i/^*c03tf^7 2fi. "f'Cfe.v^roitf^? 4jatJ«::(ctv^;^ 
Ojtf^7 6 J; t^#V^^ift-eM'>-r5fc5 5» Mfc. 4^ 
< h V ^©5tf^ 7 6 H. fimi'f 7 8 J; I? t> #-1/ ^ ii^T? 
)ioTVKfc55o iSf^7 2. 7 4. 7 6im-oX\>^< 

x{f. /h$V^:;^co^t{t7 2Hft:^(r«i«V^^/>iIg^:t 
i>tHOo %^X. mil (b) Kn. igi'P7 2. 7 50 
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4. 7 6(^ii$:*s>pi&-(c:/^i9j!Aj5-^v^fc(D;iS^ 011 
(c) im. 3i{'^7 2. 7 4. 7 6(OiS$tt^ff6<Jt^*9 

4. 7 6<Ditl^-tlij^<b(Dm^o:>RM(D±X7!)^(:>W^^ 

[0044] L^^U ±m(DXoi^. iSf^7 2. 74. 
^„ l*eo-r. jtf^7 2. 7 4. 7 6(Cj;o-C^4i-5T 

^:Lti^'^mtfj:?>o ^:co:fr&{i. 0 1 2tc#!l^StT. 
5„ 4-f. ;^-ry7'4 0 2T*fi. T^tMt-^{c*3{t5if 

CMP©^Ji{i^T-r-5o 

[OO451013{1. CMPW^)«;iSff^^t^TV^5i: 

# (7) y - = $ ti.fc'i' x M-f- 5 ^ th^m -^tos 

^fhfz. l^oT. rttft. C:r{c;^?fm$nfct-^jit 
(squared-off peak value ):d5:^$tT^Tl/''5 ' t SrfJ.?^ 

-r^'/wfi. *?)2 5 o#w^:c:^T•^i^T^^5;li::is^§ 

t. iiJ-^^yufc:i-t;&Sijii:j5c:i:;as$f$uv^ fB-§-;55r> 

J; "9 ± C;fc / XcD^fb^^Mt-* LTV ^5 

<. mmi>^mma-bt.^x\^^^z.ti3^. mmmmx^ 
^t^m.m-z>. 2^-(^jv^^(DW-mh<Dmmt. if- 

oT. CMPO#)i^lrijii^$-y:Sri;f±. -J/oi/nS®;;!. 
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5 ^ii^^b. CMPyn-fe:x§r*lT 10 
[0 04 6] i/-if-T^f+:S^f>ot±l:^fB-^d5vNojSll 

tt. *H#!f^5, 0 9 7, 4 3 0-§-tF?S:^§ix. -^W 

[0 04 7] |fiifiro$P<, ^~4±(Dy<^~=^lyif:^flfc 
<Digf^3lf±lHli«©■^^'<X(Djt^^(D^Sr^V^-C. M^iSii 
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[0 0 4 81 f^m. mni-?>mm^ii^x±t?>=fmB 
i^j:^x±\:.?>=f»m^(om&m^M-r?>. 

[0 0 4 9] !>3i/N(7DCMP^a(Dft'f'(C, Ai^^yf-n. 

LT V^ < 0 X 7° 5 0 2 -Ctt. Itttillff 7 ^ 
5ft-^©^S:5^fc{t^jiai^-1i:-5o 5/7^(4. Jl^ 

/V) orfll'|^*$tv5|t$f(7?»{4, ;^xs'7°5 0 6{cl^3 
•5o tSfecD;^7"s/7°5 1 or-fi. ;^X5'7°5 0 ei^joV^T 

Ir^S-rSo ^LT. Xxy7°5 12Tf4. 
^m±nm * ^it(4\ t */jNfit;4s^nm?l4-f- 

1. Sf-'f^'yv) (DW{c|^*$n5«-;|s|-coff§ ^Steffi 
^iffctCfl-iL ^ttfc^iJi^T-^ LTif LV^a •? © CM 
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[0 0 5 01 iM(rym9-^mn-f^fz.^(D-)5mm i o 

(b) {::M^$tt5CMPyn-fe;^||.;£rgt^©/c&©:fr 

[0 0 5 11 i^-- if-T#lf-icJ;oT|g^i-2, 

tTfeSo mi 5© (a) S.l>' (b) {C^^ttTl-N^i 10 
l^— A#COi|iS0$feVN tf-i. 8 4 1 4 (D*ffifC 

[0 0 5 2] Sfc, !>^^K^>(^^#i:^#(D^}e-tf- 

[0 0 5 31 }f~d^(D^mzm L-Ctt. 
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[0 0 5 41 #^^-lf- t-A^^J^-rs ^ i: ici 
[0 0 5 51 Wf£^M.mi 

it^tfe-efo^o ^tihcDM^i:. UT\mm-r^o 

[0 0 5 6] m-i>¥.iDm\'^ 

-efeSo AM^Kifcifi, W*^wS«s:s^5|*j5~i 0% 
HiiJ'iS-a-iiSLff L«T'fc-5„ AaWtcfl, ic#<®^ 

T^lt © W;^ :a5iE?S&ttco{l-^ (c o T^tl 2. „ ^ O t° 
fc:i^Sr*t^i^LTi/N5„ ^©jE^S^feff -^©H^T-fi. Sic 

[0 0 5 7] iSv^JiJ^icw^-^iismtuSaStis etT© 
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[0 0 5 81 jg^^cDiiVMI^cOfc°-^'i: t°-^'(7)ffl<D 
[0 0 5 9] :^-'|4©J^*Srf^t)ttJ-rCMPv':^xA 20 

Jtem#^*fT5fc*(^=i>'tfa-^? 1 5 o^#x.. * 

fecD-r-f ^r/W^^-y M 6 o^iix.TV^5o ='>'t:° 
^-^ 1 5 ofi. fij«tg&mt-^&aatg&=[f 5 t 

5. X'l':^:/^^-?' M 6 ott, tf7^:^x-rxyu 

$ * 5 i6 (OgS<Di|l^bii:-T?$) o T 1j J; V \ 
[0 0 6 0] i^-m'DRS.^?^±^^^tzmc, nyt° 
:a— ^ 1 5 0 fl. 018 {C^^tlS J: 5 ^£<t-^®aStJ« 

ji^^(75p5#<55fl{iic 5 y ^/V^' (millihertz) (D:^—^ 
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[0 0 6 111111 9 (a) t'H, 

15 4 ttffiJS-i^^fe^^atRL. 5/ h tt. 

019 (b) }c^Stbri/^^?f^©m^jt-^Sr*C$-fr 

iftjajfefc^^-yi-^ 1 5 2{isjsiigjt:^^-^a 

S^L. tero^^J-Sr*-;/ hLT. 11119 (c) lC7i^$:tuT 
[0 0 6 21 3yt°c3.-^ 1 5 Ofi. y ^^1^-$' 1 5 2R 

m^M'^-t?, 2-^(Dmmm^mM 1 5 6st>' 1 5 s 
x.5„ 2o(?)7^/i/^$tbfdt^^5^s$n.ti.{f. ='y 

t:°^-^ 1 5 0 fl. iSJljSm-^O t°-^ 1 CDW© 

(fip-b. Am /A» ) y 1 6 2 

„ rcDj;l:;iS|+»:$ti,/cm{l. ^ y f^.-i? 1 5 
0 imW-M^. o ^ y fcf*^ LfcHftXtt 

#Ml 6 4iJti|!?L (yo^/i^ 1 6 6#fiS) -rSo tf 

-f-o 

(0 0 6 31 ^iiisit-f-fi. mmi^h^%mit>kix-h^ 

[0 0 6 41 Z.:L\Z.m^td3m\t. ayfri.-^i-e* 

[0 0 6 51 /■<y pv-^x^^-yp^fi, v^t>i$5^ll#^^ 

^^^fii'Ctts ^ttbfiF I R (finite impulse renspon 

MJ^(tirae domain) OV^-ftt/4^f-HLT^ftBT|gT'fe 
5o b;5^L. T^^lflf-^;45^ffl^tgt^j:?)J;5{-yT7^ 
t?'l'i>.-e7^/v^ y (filtering) Sr^tei-^fcfeic: 
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[0 0 6 6] m.mti:y4^^^(DmWl.^^-&-t^tz)b. y 
i-^t/y^-^ (D/<^y^ mx.tt2 5) 

■mxh^o fesvMi. mm^mt. {gjiiKft-i-ot-^' 

w^'-ii^jaiSiiciEr^itu y^/u^(Dmm.(^y<>mth 
[0 0 6 7] Mm^^^(Dmmwi.t±. mm<D^m ■, w 

^U:^ mx.lt. -v'fpT.-) \cl.y). t'x~:^v=V^7°W 
[0 0 6 8] 7"Pir7^v-j^';t^^^ 

X. m^m±-t^iy^^-=r^^imi^x. -nvh^y^^ 

^^^'Omx.htltc'O. ffLlv<2/^(^7^7 y d^CMPv' 
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b li^^'^^'iL^t^h'^. CMP v';^xA(7)tttg}c:*D 
aUlLfco IP*>. £imit^^LX\,^^j:i^^tz.^o^£. h 

[0 0 6 9] ^::}ci&Pj$tt5*#:#ijT-f±. 

xh^o cttfe©#ttf4. mri&(D^m^m\'^x. mm<D 
5, iyy^7'AiAJEm^cmi¥^i^lx\,^ixtt. m^(Dmm^ 

ffi;4^6.{t-ftiS r t it. x^T.T^M.imt. 

iyh^>fDmih^i^\^i^\^^WiLx\^^?)^t^7f^v. 

^-=f-\i:m^^h1;m\t. 0 2 0 (a) tc^-il^^jL, UT 

i:^3;ei^oTV^5CMPgmtc*fLT. T^tfSE?]^ (HP 

v-i^'-t^f^-t) ;i^'^-&fetb5 (;^7"->7'2 5 0) o V- 

t'AoTVNfc^-^. ^(Dm^'R.nm'^m'^w^m^x 
^nmiii^ifm^. mm^MzMm(D'y-!f^^'}-^x 

h^iibl^. !>^/^©iFS;6Sif^li^Otf'*5 0~1 0 0 

[0 0 7 0] ^mii^'^hmz.mt. ^-^(D^n-r^mm 

rfijffl-t?>fcfc{r, (y^7"?/:/2 5 4) . fe 

mm.^xh^. m-'&nKmxh^ . cinfc©^^^ 

■So 

[0 0 7 1] 02 0 (b) fc^^^xSi^f-x ^{;:^io 

v\->^^~;!'^^-t:«5#f>tb (;^-xs/7°2 5 8) , #iLTl/^ 

2 6 0) o *bT. m^^fhtzmmt. 
*li:Jt$!5^ix5 (xr-;'-7°2 6 4) » ttHi$ti.fc#m« 

16® JS H ® (DflJ^fc Ac T V ^ 5 3i 6) tf . 7" f± 
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xh^^\ mil. mi'^<Dt°4>him^(DmmfH\^Ah 
mMm:i>mmxh^tcm^. xn. mim(D^i^-m^ 

[0 0 7 2] *-<i/-^{c^LTMt-^rS£^j:Wfg*Stt 
[0 0 7 3] Mfn'>3;/Nro^a:|rboo^3, X 

[0 0 7 4] a^tt, i/i/;t>5"^^?f^*^t1f*5rttWi- 
5iI®JLoffiW£Trn-^, ipt,. ifg^St^-tt 40 
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I» 




^111 






















C M 


p o ±1. ^t; ^ s 






X 


ox tati ^fi 




« * 31 


(Dm 


ffi sp 4t § ;}^ fc ^ fc 





[if 1 2 ] 

m-ft;!^ Ji CD T Sr# ;t S >? ^''N © $ /w- ^ * = * /i^jK y tx ^ (CMP) o 

( a ) ^7 rc /N ^ , HI Bj fg W li F , m ^ ^ "I M m ^ V (D T <D W B ^< ^ \f 

M L- X -t ^ :^ -y-^ X h X . W.^< y K(±W^:^9yfcJ;oTiJ'a:5' ^i:^i:oTV^ 

(b) CMP;aSifi|TUfci^;^i:Sr*:ei-5 5'7°-efcoT. K^,^Sr^:^;^7"?^7°f4. (b 1 
) \y — — )f — J>. ^ ^ /-^ \^ U n X m-f- ^ 7- y •:f X o X . ^l/ — if — If— -^tt. -f =7 

^' K 1* . 3i V Ki^OJhfcfcS fc^co^M© — IfCwraw — -if— If— 

[ft 1 3 ] 



(5) 
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[tt^3S 14] 

(b) mm^-r ^ :^7' iy ■:ftK m - — t mf^ ^ o x m ^-r ?> u - -f - — m ^ 

(c) mW:^-r ^ y . x-<5'5t#©;^X5'-^^^^fix.. m - if m.^^ (D :^ y ^ it 

(c 1) m ^ m <o m m (D fc !i> ic u - - T »tf ti^ ^ m m m -^^ ^ V > lif' -r ?> T y 

t . (c2) ^ V > y ^ fitc^ mm -B- ^ itm-r ^ - ^ m ^ m ^ -t :^ >y :/ t 
Sr#^S 1 3 {C|B«0^gfe„ 10 

im^mi 5 1 

K — ^ # CO ;^ X :/ 5 ^ 

ly-y^ K. ^m^m 1 4, i^m^<D:&mo 
im^m 1 6 ] 

(a) ^5'^t■§■^^:J:o-ca^^51^^':^'/^ro|g:Srf^^i-S;^^s/7'i:. 

(b) V — if— l^— Ao^g;tti:l^3l/^cD^ili!^Jl©ja^^i:S^fflv^-C,r'— if'W-^-o^lf- 20 
T^-^m-^f-J; r) ^fi fc ^ ^ ^ /iy <D m t . mni^-r ?> tcii> (O^^m-A^ !>> If-xrjJ'yupleil^ 

(d) mm^m ^ . m ^ ^ ti ^ ^ ^ u n <d m m <d m ^ si ^ tc t ^ i,^ c m p ^ mr t 

[if 1 7 1 

^ m^t^nm^X-h "0 . J. o . R :e ® ;^ T- 7° 5 . 

(a) 7^-^{t^f'j;l9S*^tT.SB#PBT&aiJSt-5^-7^5':^-e&oT. (i) gifSof-'i' 
:i'/VCO^Xf* (i i) 1 ^ 4 i7 jV(Dm'&<^^i^ t <D — ^ (D ^^^nt^^'Ctz.'^\Z.^^^ 30 

(b) w — if — t'— AcD^6;5i:'^ai/N©^'^t;^JlcD®^f*i:Srfliv^T, iSESOS^-rSfci?)© 

(c) ^=^-^^^itin<Dm--^^m-&-^nfz.'s^mx-'^\.x^^<Dmm^'Bm-t^:^y-y:^t 

(d) ^>fb^|^®^^fcBfe56Si^5'<#gifa<Dt^ip^OJ?^;&>6,^*^i^:feJP$S^^^CT, at) 

(f) a9»CMPO^ra*Si&<J&r3;/h#CMP>lr^T$*5;^X5'7'i:^«x.5ii*:5 
i4ic:iB^®:^Sfe. 40 

llt*IK 1 8 ] 

S J: o T W ;^ ^ tt 5 - m !> 3z © ^ E ip a^k $ fc m tt « 6t) K) . K 
(a) y"- m^(ommmmif^^~^^ ^ :^'r y -^^ h . 

( b ) — Jl « a<] ^ -fb ^ o Itfc^xfcttftfcCMP^^T^-tirS^T's':?'^:^ 

#x.2)W^iSl 4tc:ts«©;^^fe„ 

[tt*3S 19] 

31 * {4 ^ in — ^ gff « 3g =fir L . C M P (D M fi^t $ . K tti -f- 5 ^ ii> # 
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t . 

^ ^ ^ ^ t n ^ ^ m (D W- 1 ^ t\ 9--ir ^ :^ V- y ■:f h . 

2 0] 

^ =^^--i^ML^n.^^~-f£m'mmm-%:^ \^ . cm p ©i^ i^^pa-ft s ^tti;^i-2. fc*<^# 

* ^ -f- 5 ;^ X y ;g , 
•f- 5 :^ -7^ :/ t ^ 

lf»*:« 2 1 ] 

y t ^ 
lit*Jg 2 2 ] 

1 \^mm<o^mo 

lit*3K 2 3 ] 

©»iit_h;2:;i5ofci:#(c:i:^^t|g-t-5:^7^5':^i:^^X}-'(i;t5»*«2 2lc|E«(0;&-ife, 

[If *^ 2 4 1 

[ft 2 5 ] 

tuK^io#ttJlT/BufB^2CD#14d^&Hirl5tttti$tbfc1f^^fl^i-5;^7"5'::/^;. ^« 
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[if *II 2 6 ] 

[if 2 7 1 

& T fe o -C . 

(a) mm(DM:'^i^mW.m<D^^ytif-M,^^if ?> ^y:f t . 

(b) flSiaX^*^ * < S flfrlB)t tf- A J; o T^^-r 5 i^g^ff-^ c::^ -f S 10 
y •:f t . 

i c ) mm^^m -^t^ h ^ ^ ^mta-t ^ y y t . 

( e ) m IB }S W S fc ^ ffi IB # $ T V^ 5 'If ^ b ^ © ^ ± o 

[if 2 8 1 

■f-5;^7^5/7°^Ml-'(ix.Sit*3fi27ic:|Em®:*r&„ 20 
[!f*:S 2 9 1 

[If 3 0 1 

(b) M3g {dS^K ^ >^ 7 — 7^ ^'iOWIi^-^ S' K {C*f b T^^»i- ^) Wli-^ y K ^ 30 
IB ^ f t t . 

[If 3 1 1 

® W ^ -> A o 

m^m 3 2 1 

<0 W ^ v- 7" A o 
[ tt*^ 3 3 ] 

[»*« 3 4] 

-CV^5K*:^3 2fciB«C0W«i^^7"A„ 
[if 3 5 ] 

SB X - ^ 7° n -fe i^- 3E . 50 



(8) 
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[ It * II 3 6 ] 
3 7 1 
[If 3 8] 

MfB^ 1 ©#tt:dSWIEi«Jl)SI^«-^o«i|ii-(f & •? . WISH 2 ® #14 ml IB ffi JS ^-ft © 
©J:b^tf»-r5^i:fcJ;f#m■lffK^^fit^i-6J:5{-:/o^^$>-:^''$t^-CV^5lt:*«3 

3 9 ] 

^*-r2>. mrlBT'^ — -7^ i: . 

iJ>^<c< ttWJgSftc) — gpowi-SulB^jf' — ^^S^flBJi^tc[R]^tfi^rBB»^±^-AM•t- 
^.J:5^;::.ia«$tb'5,l^^SB^#ft■i:. 

[ 4 0 ] 

Krt{:i?F^^^tb«ulBai^i:fS'iL-'$ti.5»^:«3 9{e:fB«(O^Sc 
[ If 4 1 ] 

^ % -f] ;v :i =. :)j ;v ]) if :^ V:. is X m ^ tz. ^ (T) m M -'^ V K-e&oT, ItrIB 
^ |g 5, K > 
( a ) WBiffi . 

(b) m.mt. SrHx.. WIBW^/--°-:^KC'ffilBjSffi:SLt/BulBW^ffi«4^{-«!:7'r^^K^';i^ 

^ |g 5, K o 
Iff 4 2 ] 

(a) ^m^\^m^ y ^ ^W-r ^-^^ y —"r > X -h o X . BtrlBT^y — 7"vtt!>w>-K!> 

WIS7"7 — 7^ i: > 

(b) ^m^K^u^-:^ V — "r y ±.<Dmm''^ -y \^\^n \^x^n-r ^mm^ y v t . 

(c) =1 ^) ^ — Y ti\.tz%}f— M.^^^-^^:b Z. }it^-^mf£'^WfcXh'r:>X . BfrlBT^ft 
[ 0 0 0 1 1 



(9) 
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¥^#:oM-i£{-ML. <5r 5: >rv;;< =1;^; /VjK y >• (chemical mechan 

ical polishing : C M P ) ^ tJ« C M P 7" a "fe ;^ © -f 9^ ^ (in-situ) )^ ^ W gS 

•t 5 o 
I 0 0 0 2 1 

tJ«/X«:^©te©«M(D^;^- ^ ^ ^ ^ - i: jfe S ;dS b L « 5 » 2fc 10 

*ffiCD^»{i. 2 5 X 2 SmmO^-YO-hiCl 0 0 0:^-1^:?^;^ 

. I C « 5t •t^^ fsj ^ O 5p jtl ^t; ( 7 y if — 3 >- (planarization)) -^l/^yVcTde 20 
veling) ^^T pC:i::i^a*bV^<, #<<Dift^lSlC»M5tStf-ett. Mat:/n-fe:^ 

Id *5 5 m ^ ''i ^ ffi ic *5 v^ T . ^J' ^ ^ B ip a-ft; -f- ^ ffi ^ ffl -e # 5 J; 5 /j: o -c 
■5 o 

[ 0 0 0 3 ] 

T^yi^Vif (CMP) ii^feSo — AS:6t{cf4, ^$;*/vp{;^;:::i:i;/i':^yv/>-:i^ (CMP) >^ 
, JEE;dSrftiJ« bfc^Mt?. HI fci" 5 Wli 7° y - :^ {c M b T X f* 

mteS-t-^o Hifc^^tt5J;5>{-. HM^^j^'iCMPSgiOtt. W*:?°-7 — xi^ieic: 

:/ ^/ w- ^ (-^(Ix-tiRodei iciooo) Xtt r^'Vw— T'cofc -5 *® ^ y ^7 w 

iJ'^^^x— h (^ajxfSRodel EX2000) -CfcSo dO^-^yKW^f*. W*3Sf!l^:{t;^iai:Sr-^5fr 
•t-5-!5^5;«7.'V3Ky->:^^;^7yfcj;oT^73is/ ^>5:4fc^i:?teoTV^5. Aa«3*<5^$:*>'V 
7jfyv'V^;^9y©i#ilf*. KOH (7lc^^k:*y!>i^) irta. — i>>Ks/y:*S:^- (f umed-s 

ilica particles) iS:-^=frLTV>5o V^>-f±. ®^^4g#©tt''L^tt2 40IE]^9^CIHl 

teU-CV^So Ml-, il^ ttWIi-- 5' g 2 6 ©EI 9 icEIife ¥ff#»T- 

A 2 8 L- T V ©«® 6. j^S -^spff « HI 1 fiW*-^ y K:&s 1 40 

o b $ T V> V^ ^ C M P $| « {4 , A S {;i . Z. <D ^ 0 ^S:^ v Y \ ^ W 

[ 0 0 0 4 ] 

*>SgI55>*sgifS®spffi^Xf4ffi*r;»^*-e¥ffl'ft;$ttfc*^i:*5d^Sr^^-f-5::i:{c, CM 

P7°D-fe;^©ft'f'Sc^b-5#*oraM;65fe5<, — FfMo^ffi^tt-^Tia^ffiJ-^b 

. CMP7"D-fe;:^o*4'Jc:!?^^^«^ttK^* = :J'1-'5ri:f4^'HrtgTfoofco 

, 5^jt/N^CMP^g*^e)Sl!3 WbTSIJO»Blf-eW^b-CV>fc, !:>3i/N;SSglf»iro^^5'^ 

tcaa-a-b-cv^^fctttuff. cMPSS{cffo5M$tT.-c, B:^a;05;^e$tT,7:v>fco rttri. 



(10) 
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[ 0 0 0 5 ] 

■f-So -^fc. ^ — =• >- 4r *-t- 5> «® — 'fc * ¥4a^t;-r 5 — ;^ TM±. ^ 

o m ^ (D ^m*^ ^ - & O m ^ t m < -^Jt o fc t ^ . CMP-:fvi-i::x.T(,%^T-r?>o ^tt 

[ 0 0 0 6 ] 

[ MM ^ S * 5 fc * o # S ] 
[ 0 0 0 7 1 

6^ . W ^ K -h o v^ fc IeI "BT * W ^ 7 — 7" t . ^ ^^ ^ W * 5- K 
:fi jv 3 (CMP) <^)^SS.TJ:*'?fel-i'='"C. tuiB(Oi^;65a*btuS„ W*/-^s' 

5o -tb-C. W-if-^t (V- — -r — t'— A) ^ :^ \Z. }^ n X ^ ^ 30 

!?^'>-K!>t4. ')^fii< t ^ ^ ^-^ t; > \^ ^ <^ ^.lij \^ ^ ^ M ^ . ^/3^/^lcAA=r-r5i^>- 

[ 0 0 0 8 ] 

5 ® * b -C V^ 5 ^ 3^ ;SS /N- 5. F l;i ^ b T it $ T V^ S i: {4 # . f- — h 40 

Ji S iJ' 31 © pfl -r 5/ fife $ tu T v^ 5 c -i" v i^ — b ^ /n i;i ^ M ^ it Tl- 

, r <D 2' 7° ^ ai 5fe 5 {-t /h ^ < -r 5 $f * L- v^ „ 2. v^ (4 , F « . m^-t 

u :y ij /< — mn.'>f£ < t ^>-lF|J:9•*s^'-•!f-3fe^^:MbT®ii^tS:*b-CV^5fci^). 

CD # ffi fg -T? 5 o * ^ . ^ V F f± . ^-^^ 5/ F O ;^ ^< — ii tci ff^ ^ § 7" ^ O 3# 

[ 0 0 0 9 ] 

7^^B^C31oco*#:^»J-ef±. ■:fy~'r>^fi<-^ — t t/ -< )^ P t \t . n^X^h 

5o J8iJOA#:^ajt?{4. * — /V'i:l?^:^F5'i:t4R3!ll?l^Tfe5„ r.©Rm?^<?3!J''fVFt'{4 50 
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"51 PS ft /h o tt g Jt -c It ;^ # v> w •- if - 3t Sr * L -t v> S „ 

[0010] 

v^Tt>J;v^o ;itT,fcj;t). i/-ih'-T#tHc: J;oT^*btb^ w-if-)t^5pf < ^ 

K « L- {c ^ >- K ii <? iJ' 31 A M -e ^ S i t v^ o T' t s ^ t'- — A 7 y 
j;oT^^$ix5<t5^£, 7°7-^i/±o^efc, 7^^ttmi9#^t^^^5o 

[0011] 

y V iJ^-r 5 Wfg i: !fe 5 o ^UT. rwr'-^Si^iSetts >■ V > ^ ^ ti fc m m 

m ^ i-^^-t ?> — ■f' w ^ ta ti ir ^ 1^ (D s m ^ m ^.-t ^ o *fc. rwT"— 

m K M L- X ^ T ^±1^ — m -f- ^ ^ ti ^ <o — m <o m — — ^ i^Vr b m :h ^ 
ti^mmm-^^'^ V > ^:^m^m'f7 V. m^m^ <d > -^^ ^ •:r ]) i^^n 

ffl jf -5 if 7° y ^'Bt ^ (Dllfp-t? 5 ig-a-) . ^KDmffii^^'t^^y 

v^/NFM^^fSwft/J^i^^':^yv^/l^ra^:J^:gfU. -^TbT. maf-v:^yvj!^f^WdsglfS 

(oft/J^-^^>'7°yv^?■~B#M^^^Jl-efcofc#'g•f4'^¥:^^§^^;fc^5)■^i:^«5>s*;5^e5^fp^t^-» 

I 0 0 1 2 1 

^•oT. 9 gJ-fHf^ (blank oxide) 31 © ^>fbJ(& Ji It < -f- S C M P ■T' n -fe © ^ 

^{4. 7'-iJ"fS-^lJ:J:o-cilti,5iJ--fi!'/KO^*ff#:b. w-if-id'-AcD&Si'^^^^ 

. m.i\:.mii'^ib^^^^K^^^^P((Dm^<r>m^^ . f — m ^ ^ ^ ^ 4 /i- <d m. 

t lif-fi^/wcoF^{c:^*Sit5«-!tsKD^$i:0«%^;tfc|^*J?:$^;J:t:|!5L.. 

9 {d , if ^ ® — $P it % L T % J; v^ „ # Jii {4 . if ^ i> /i' ^ ^ L T T- < 

if-rj5'/KD-gpic*rb-r^5fe§tu5'<$i¥§Sr^S-f-Sri:ei:?t-tt, {Jl^l^DTfcS. 
[0013] 

^^^V^^^ki^e^a^^^c^CMP^aill-^i^^S-t-SSUW^^fett. if-Ti^/KOmSro^Xtt 
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at) (D CMF mm*^&T& \^fc'^ CMP n ± trmr ^ ^ ?> . #AP6^^£i£«S*^fflV^:5 

o 

[00141 
I 0 0 1 5 1 

-5 -< -e 5. » -a- {± , x — iJ' . ^ O * ffi A — X -3 fc ^ -e tt « JS 

I 0 0 1 6 1 

O *J W # 5 r i: » ^ ^> -51 fg 5 „ * K W ft . W ^5 - B. 7 ^ ^ (c: {-t 5> tb tt\ 
7'9Vi^M-ftiifec0CMP|l-^Sr^^i-SfcJe)OHuiELfcfcP>t^-5;^ffi^. /-^i?— 
tb fc I? 31 ^ L- T ffi 5 i: Bl -e & 5 , 

I 0 0 1 7 1 

*fc. f—-}'WLn'&m.\^i.'omt}^f\.^f—^'m^^. ^ <D c M V n (D m (D 
* JUn ffl v^ X t ^fij -e 5 „ t*eo-c. sij o I- *5 T . *^§^f±. ifjia® 

; r 0^^{t-§-d> P> — (measure ) 1^ ^ -y^ t o 

[0018] 

0* L V^:**|:'W-CM4^ ^1 O ^ "T 5 7^ « . 1=^ ^-ft !^ tt It ^ W 5 X @ 

-C v^ o 
[0019] 
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nature ) ^ m tiiir :S) ^ y zf k ; m tii ^ titi i^ ^ ^ ^ ^ . W H :/ n -fe ;^ o glf S w » 
[ 0 0 2 0 ] 

[ 0 0 2 1 ] 10 

«!tfi6*)le:. ^fcjgijo^ma; LT. |§ 0J- . J^jI T # x. S ;^ x A t? 2> : M@ 

fp i-imm^^-^ ^ L X ?> y t ; mm t± y y — T ± (D m m y K{->y-U 

AMb. ^#ti-«-9-*-^^$-l3r5. =»y^-h$nf::3fel^— A (collimated light beam ) 
^ ?t ±-r ^ m ti^ m f£ ^ ; T^m-^d^fc^-ttO>R^^^fh^i-S±5l->^a:5^9A 

[ 0 0 2 2 ] 

^ . T # W # taSc tf (feature information )^ttffi-f-2)J;5{-;*/t.tttti$tT.fc 20 
[ 0 0 2 3 ] 

v"i/f4i#^m®'t-'5®s&^*i-^ T^'#t^-tt^ )ttf — Ate. mm<omif^<D^j^f£<th — u 

<^)^gtt. i^M \^ r m 'iJ- ^ f^'f^ 'i' ^ > 'i^ ^ ^ I. . . ^ <o ^ ^ m o X ^ if — so 

T S „ 
[ 0 0 2 4 ] 

^ W , ^ fc gij © # m t L- T s ^ « s Jb ^ 5 ;^ = /V ^ y -> ^J'" ^ X 

W b r V> -5 „ 
[ 0 0 2 5 ] 

r :i {c b :t fij ^ ip X. -C. *^ ?^ o ^ © #, o S 6t) ^fU « . mH l^tcmm t ^Kmm 40 
$ tu s p jfe fi 8^ 6. K b ^aMc 5 -e $5 5 o 

[ 0 0 2 6 ] 

[^BJO|lifi033^«l 

— ■7"i^l6t'{4 7}^'-/v(5A:) SO^Sjf^^^tl.. (D — 9 > ^< y V 1 8 <D 

— lH5ora. W*-^5'K12(c±oTifti$$tb5!j7:3^/'Nl4;&ifc^x:5J;5t-> ro*: — 
3 0C»&«;a5#^fctt5o v- — i? — ^^fh3 2«:. y^y— T'^'ieciTfcfco-t:. * — 

3 o^st>:x:^Ni 4tc:i£^bfci*tctt. v — if — ^^fi-3 2{c:J;oTS^$tb5i/-if-t^ 

— A3 4^5 7"^ — X-Vl 6®* — /1'3 0^ailb-C^<Z3Jb(CfcSlJ?3;/-xl 4 (Ommi^T^M 50 
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I 0 0 2 7 1 

h ^m^<D) HIS (a) - (c) ic^^th?>, m 3 (a) {e:*^tt2)J:5J-. 
T^V:^ — /V3 0«, :^7":y:/iR(Dii:^SrWb. b ^ 3 6 ^ o s 7U ^ 3 6 ^ 

^ u ^ }f ^ j:s 3 4 (D fc }i> <D ^ ^ :y V ^ t \^ X mt^ir ?> 1^ :i' — y 4 > — h 3 8 V 

4 (7) * ® o TbT o >r 5^ * /h {c: i~ 5 E III t o T S T v^ ;5 o r (D y 

^ :l t \^ X ^ . :l (D ^ ^ iy >^ X, h ti ?> :^ 9 V 4 0 (D M'^^ -A /h ^j: ^ o rc^Ctfi 

3 8 i r>cIl/^l 4cOFflO;^^y 4 0<Dji;^5^</^§}aif\ I/ — if — tf— A3 4 
t ^ ^iv^^<DM^i\:.:^^{>^^ < fi:^o m 1 m m (D ^ ^ y :/ X h ti \t ^ c M P :/ n 

-fe ;^ tfi o II 5 ^ $ 3^ 5 @ S 5fe 5 # ^ b 5 o b U ^ :z <D ^ ^ >y ^ \^ if 

^^*UV^o r <Z) ^ >y ^3^?^ -e ^ S fc $ v^:&^s J: v^:as . C M P -fe: ;^ ifi v^o "X? 

h 3 8;05Tj7ni/Ni 4^c:g!b:^^V^r.tS:fl|^Si~5-<%-Cfc^o 20 
^?"ll"ef^. '-f:y'^--h3St^:^>'^14<Dm(0^-Y^yy^\^. lOmi 1 s (250/xm) & 

« . ?i JS * ^ ^ X. 5 o 

[ 0 0 2 8 1 

0 3 ( b ) y 9 —"r :^ 1 6 t ^< iy 1 8 (DWi<D Mi^^MX- h ?) o (D Md^&i X 1^ . ^ ^ 
— y4i^^—hi^m^.^^. K 1 8 f^KfflP^: L V^o ^ (^{-t *p ^9 J- . 9 - 

^>^16(D7}n — /vsooJitDffiftE-trt^. /N"5^Kl8<DK§S«9jl2 0 

TKy i>w^^:x>57/-< — jl2 2/c^t;65^oTV^^o :^ ^< — m 2 2^c:fflv^?ptb^^"y ^i/^>'« 
S-:^^. w — if — ^j^tf3 2;e?^^(Oi/ — if-if— A:^^K6^lcSiii^ii:;5fc^5:^ ^ 
m^tbTV>;5o i^oT. :7"^— ■7">'3 0(DJi{r:fc5:^>^'^ — Ji2 2(;o — SM^. ^z^^^^w-tr— 30 

J:. 3 4 (Dfc}i> <D ^ ^ > V ^ t VXmi^ir ?> o :i<Dm<Dm^\±. ?fe*IJ.^C^* bTV^-5o 

Ullci, /^5^Kl8g#tt^>^>'K!?tbTfflV^?>^^TV^^fc^?). 

-Yty:7^tt#fib?iv^o^^or. I/ — if-tr-Ao:fl'«?^^mSLSr^c^^6;^^y4 0f^{a 
i: A> ^ # b /cj: v^ o :l (Dm<DMci^m(0 h V —^<DmMs\^. /-^ :y K <D ?i ^ ic: H # L 7i < 5 
r.^^-efc5o 03 (a) (DM^l:imm vtz.Mci^mx\t.. ^ :^—y 4 >^-h t ^ 1 4 

(D^ y ^\^-itd^h:^ < fs: ^ o * ^ . ^ « < ?^c^ t) . ^ i^ - f 3 8 1 

4 fcSM b T a* ^ ^ X. 6 o m 3 ( b ) (DSiJO*#:^!l^tt. .'N^ K 1 8 tt. ^ >^ K ^> 

bTfflv^ ^^TV^5 fc*. *fc. 1 4 J: 5 {-IS:S§tbTVN6fc«), 

K 1 8 o ?S « J: 5 # » g& * ?S v^ o ;^ — 7V (Z) ^ ^ CO K 2^ ^Vi^ — :/ ^ * 40 

^ ^ ffi CO >^ ^ :7'' K * ffl v> ^ ®^ i tt\ — ^ ^ mm <^ ^< y V (D :^ ib> 

1/ — if — If- - (D >fk ^ < ^ ;S ^ S tt r i: tc: g i- ^ ^ o T . r 

(D 1? ^ y^<o^<y K S: ffi v^ 5 i if ^ b o 
[ 0 0 2 9 ] 

/^^>^Kco;j(7/^-ji}^^v^^tL^#yTj7v^>^*t5p|-f^. w-if — e^-Atc^bT^«6^(^^ 
ilit4Sr*bTV^;5tcoco, Siltt^SrH-^^^^iP^^-^^bTV^So r.oPp^M.^tt> H3 

!^l/^>^:ry:^4 2J^S^^X.?:)^xao rco:7^^>:^^4 2t^, U — ^ — — J>.(D^^>'V^ 
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^ a 5 r J: ^ - if - If - © ^ -fk fi /Jn fjj 5 o » * b < f± . ^ 9 4 2 y K 
[ 0 0 3 0 1 

, >>a:/NO«M/&^bl^*$ttfcfl-f|-(D*Sr:*^i-5*=>. Jpffl-ft; § tufc t tr 

4, lf-.^::^7"I^2':J'4 6.^t/:^tlil§4 8*S^ l/--f-^S^f|-3 2K)S«tLTffid^tU 
;^_^y^^^^_J.3 8Sr•>^'VK^>^:LTffiV^5llI3 (a) (D*#:*r!|;6S, •g^WfcfeJC* 10 

2WSlJ<D;^#:^!l^fflV^5::i: t)"SIIg-efc-So — if — <D 1 o « , 31 /N 

fc&5:^I^Srt>oTAlt-rstr — A^^^$-e-;5V' — if— SrffiV>5t)<OT?fc5„ 

ft # 6tJ * A IJI « . t' - A >^ y ?/ ^ iK> S -C Jfe v^ o 
[ 0 0 3 1 1 

|114{C^J:^§tb>5J;5l-. l^ — if — ^l-Of^y^— ^'44tt. If— .Z^>^7'!J?'i?46<DTfl!l 
I^P(CAMi-S, =iy;^-h$tb;fc^ — if-lf-A3 4=^^fe$-fr5o If— A3 4W-g|5A5 

, t'— A;^:/i;-/^46^t5i?:#-— ^y^Vif— ^382:iioTii^TUTV^<o t'— A34 20 
orogp^^&s^^-i^- hoTSStcatutf. ■?rti.fi:=^7y40Sr®oT^»L. >?3i/^i4 

®m'fHi^Jp5 2 (IflJ^rSSiOj) ^:Sr^r■t■S««5 0^^LTV^5„ 
[ 0 0 3 2 ] 

Tj^az/Ni 4{e:AM-rsif-A» — gi5(4. M'itmm 5 2 (D mm X- n 1^ ^ \^ R M ^ . mi» 

5 OfcAM-rS'fe^H'-AS 6^^?^^i-5, 5 Otai^-f-S^SIl^-AS 6/6^P>i!?;& 

v% {i W * 6t] 11 E id ffl L . -fi *i M ;ei5 ^ -fb !^ S 5 2 $ * « 6ti M iSc 5 # so 

\ ^-a-if-.A 6 0 *?^j^-f-5, 

[ 0 0 3 3 1 

Jb o -e {± , — cog^fti^Ji Sr^-r 2> v- y 3 v^T s ^a^, 

c s ;i i: tt^fij § s :^ 5 o an^^^H:. Aiti" 5 tf — T . m<t;tis as-^us 

[ 0 0 3 4 ] 40 

wxj^m 4 ^mm-rfi\-£mm ^ n ?> X ^ K . iii®s*i-k' — •^54^tj«ii2wswf— -^5 

8 (IDS) ©^-a--efe5^-a-lf— .^6 0(4. X9y4 0i-Yi^if— hSBSrjioTfeSU 
gSb. If — i^;^r?'ys^^4 6®Jb§|5 5>ta-rSo If— .A;^ry5'i5'4 6f4, ^#lf— i»6 
0 0 - fP Sr . tti 4 8 O IR) ^ ^ IE ;t 5 o 
[ 0 0 3 5 ] 

?i'3i/Ni4{CW — if— If— A3 4;S5Alt-r5^^^tt. l^ — if — T^tf3 2d^b©<^W 
'ft-^trifi^7"y V-^fSriri^SRjlg-eS^s,, 1^ — if — f— i>,3 4 — 3 O^aoTgB 
^«J^^:L^^•fe52l^t^^'rf:V^^;#^df4;^aft■^^4ifv:/y>->?'§^^-r. ^OHfttt. *: — yv© 50 
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»ii-5fcfc®Sg*5*$tt. rtb{C{±. ^mm^i' -^(D-t 6 2 LED/ 

1 6(7)^J1^5/v=CD^I#?r*b-CV^S<, rco^'1':/(0-fe•>'■!^6 2 ti. ^bfcTtf— 

tuTVN^o 7 7 6 4 ® m 9 # ft^MJtU^S $ 1/ — If — ^^fi-32d^e)<OU'--r— 10 
-^3 4*Stf[i:gO^^'>'K!J'«at#:6 6 ^ ^-^Ic MM V X ^ tl± b ^ K 16 ^ . ± K 

ero^^'L^f-Mb-c. w — f-' — ^?#f+3 2<Djl:s:&[p]oH*rWfc««*tt■rv^-ct5J;v^„ 7 
5l9#^■^■t^^TV^5o >'9:?'6 4®S$f4. AM & s ^ X is X ^ ^ 1^ ^ n ^ i)^ 7 V ^ 

6 40IE1i|7iS^^4^ 79^6 4*5-fe^/-^^6 2^;:j;oT^®^P$ttTV^5:^^PB^, ^,_-^f — 
=P^W-3 2 (Dl&i^n^trm^ir o -fe f- 6 2 - S. 14 -ft: "T tt « . «s ^ L . r tb 

^#t^3 2*^t>(o^^ffl^f#^i^>'7°y>':^^"-1--<^:l#^*^i-?>fc^^)(c^v^f,tt5c i> 20 

^5 _ -If tf — i=s;0>P>^x.5gff(e:fc5 ir^fci/ — if — T^W+cO'ft-^Srf->-7°!) 
^ fc J6 -fe 1f -ft # ^ ffi v^ 5 r i: nj , X - iJ' ^ # :^ 7^ A {4 , 5fe S « *3 V^ T t> 

^ hfix its <o . :^^m<Di§fm^n'$^^m^vti:\>^. %^x . :l z.\ci'^^<omm\-inmv^ 

ffift^. 5pj£>fii^S7p -e 5 r i {c J; 5 iJ' ® ^'fk ^ 2> „ (D mW.X l-X . 

i Bj fg ^ , ^ — y yi t^o^mmRXJ^y "7 — T xom^:^ h^i^»:-^ir ^fc ^ 30 

5o Ld^L. id J; o -c ft . r <o i 5 J&^fWttjSS ■e^4^^v^^it, *Ptt;^£V^. -fiaj 

I 0 0 3 6 1 

^64' ft. « < o fci> ^ V K !>«j£#: 6 6 • leiig-a-i-S i 5 ;»c § 5 „ 5 v^ ft 40 

. ^7^>-K!?ftlRlC**-T?fe5;i^. 1/ — 1f — T^ff;55, '^^-i^Kl^t^XTT-lEl^y^— 

[ 0 0 3 7 ] 

— -r ^' — -'V'ATJ^ w V K ^7 03* § ft > <D 3^ 'J/ ;t T ft 3te 6> -f . ^/aivNtD^^r 50 
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{cjfeib-f. ^ ^ > ^ 9 ^ <D :^ >y i:^ ^ m ^tcWf ^ tt . f — -V- > V > 

2) ¥ ^T # id © a tij sij Pfi ^ ti- 5 o ! 

[ 0 0 3 8 1 ; 

o T . ® -ea * X - Si =f# « 5> !i# FbI ^ # 5 fc i?) id M tc: $f S L v^ :^ & . 7° t - <7> i 0 j 
— =F mf^ <D m "9- •:f V ^ ^ in o ;^7^s':^l04^it;5l06{c*5V^T. -i^v- 

T-j'iH-nfiv 1^>-r/y>-^^ a^)-. -fS^s lla1^i/:7"yv^"B#F^©f^-#&I;JBffMw*/^i^ 
>'7"y>-:i'^B#ft1i:<^W:t!^©7'ci-fe;^^s^M$tu5<. *^:^^s/7°ll4-ef±. fe[H]^#$ 

;^)$tu;5<, rrivi«i§eb-c^fc-7=^-^'Jlx*fett. f^a[E]S§X{4y:7bi?:xTT/w=fy:^i>. 

# L v^l^i 5 fc . r. c T'ttfJS bfco 125^^ Tfex — iJ' J; t) . ^ 

© ic it IE ;t tt i o 

[ 0 0 3 9 ] 

m ^ <r) m 1 R M — RXJ^ M 2 <D R M — tt . Ill4S.Ifll|5}C;^Stt5J; 5{-*^'^tr 

6 0 L. mmm4 sxm^^ti^i'^tr^i:-^^^,. m i <^rm if- j^rxj^^ 

2 «Sl^lf-A>5StB2^c:^ffi;iS-g.o-CV^5»'a•f4^ ^ ^ W ^ 4 8 *3 T * :^ i: 30 

fj:?>o :iixfe<©if— 8 0° -rti/TV^S«-^f±^ ^W^{-:}3VNT*/h'JSt;fe5 

5 ft :^ ^tt ^; * /J- iit o ra to v^ T © jit i: !fe S fc 6 5 o r © *S * (c J; !? , W ^ 4 8 5> 

ff^tcMUTJlWfitltC^'fbi-So g|9 (a) RX:^ (b) Oi/77{C;^$tuTV^Si; 

<, El 9 ( a ) o V 7 f4 , ( X - w ) (c -f- s # 1^ >- y y :/ B# M i:) 6 1^ tt) W 

1114c75^a(©l/ — if — ^^f+tti:tj:Sr^ — ^-rs^i:lcj;i9, #e5tufcfc©T'fc5„ 40 
1119 (b) CDi^^'x^fi. 119 (a) (D i^' y y f)^ h <D f — ^ y ^ ^ n tc mm ^ ^ V 

T v% s „ o 7 ^ /V ^ ^ fc ^ « . T ft © a *3 it S in ffl 6t] ^£ -fb M 

o # 9 ^ L -C V^ 5 „ CMP n <D^'p\z^^tmmi)>hUni>^^^ ^ fi?> t ^ (Dmm 

y<ryVi^Ml^X'^3i/-^±\z.-^^-d^:5T{^^(Dt}-^-:fy—y^>t<:7:r./'.t(Dm(^^nMmii^. 
:i <o mm^^M-t ?> , m9 (a) rx^ (b) -e:/u-:/iStbTv>§m:t(ffi-i-©#JlM4' 

5„ t^oT. BIO (a) lc:^!l*$tu5;&-^5rfflV^tt(*. CMP7"n-fe;^©ftif5}c:m^b% 50 
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y:7'2 0 2-t?{4. ^-^«-§-^cm^^Si^-l'^?/^o|^;&sti-||:S^^5. ;^-x5':/2 0 4 

* $ tvfc J9 $ iJ' {B^t-31tt.5 ^ /v-om ^ 1 1J- /nfJ Id ^ * § 5 « iPI- <D 

[ 0 0 4 0 ] 

t-ib^-^^^o HlO (a) <??;^7"5'7°2 0 2cDffi5ffi»fr(Dt|5^^'^'^$t^-CV^;5J;5^-. 1 

■f- /i- <D (D m <o n ^ -A^ ^ C ^ m WcH)^ . #Safet-fi-m*tb5o 'J^dx.tf. ft::*cffi (gp 
ffi I- =^ ta "1 1^ fc 5 * . 1h /l-O r <D # SU g|5 5^ (4 -Dl f iJ -e 5 o 2fe . y':f 1 

Sr-fti^-f-S. ft:;k:{it i: ft/h-iEtolgifeSrtH^-r 5 -ett. ff » t? # fc 1 -!^ ^ /vo 

§ tuSfi-JPI-© 5 *>ii»i*§P:»-K. (5 i: Ay O -5^ — ;^ -^{4. ^ * § 5 *f ^ ® S ^ ^ Ife 
1 0 0 4 1 ] 

«ffl-t-5ri::*s-c#S, ::<DSlJ©:*r^feco^f*Lv^*#:^Jf4. Bi o (b) ic^^^nSo 

■^r.^cS%^^^TV^5J;5{-. ||lco:^7"5'7°3 0 2tt, ^^t±J^-^t-§-^^:*5V^T. 

/vXtt-^^o-^lS^roif-feb^fflVNTtiv^) o ^tc, ;^-xs'y3 0 4 T*tt. 

^-rSo ^©;^7^y:/3 0 8-e{4. ;^5^3'y3 0 4T?SLaStT.fc«-S-C)^*»$5:l^5fe-r 

c»K5*»S^^*3SA-e^-t-r.^;fcJ;i3. CMP7°^-fe:;^S^^T*-e^f©<&V^M^•t-'< 40 
# Sr * ^ i- 5 . 
[ 0 0 4 2 ] 

Ld>L. ^^m\%^<Dnm. Rt/fiP*>^*i^Mf3:> A®6<3{c:tt. C M P n * :^ © ii It 

/c i?) R « $ 5 „ m a i" n « . « o ^ W ^ W * ^^ fc ^ {± . * ^ * /J^ <o ^ ^ X 

^/KDgB^ (fip*)i. 5iJ--f:J'/i-) cDra{c^*$*^.5«■^s|.©Jy$^ssy^^M-e^$^^, - 
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w^ibtt/h $ v>fc 5 o ^^§oT. r (O^giJ w:^fe{±, 'J' 31 /n 3fM « ^ $ fd tt 5: ^*1- 
1 0 0 4 3 ] 10 

(a) ~ (c) {Cfi, ^'fbifeS5 2©^ffijt'f^7 2. 74. 76©im:dS, ^©T©«3t 

#:78, 80, 8 2i;Mj*L.TM^$tv5„ r^P^t-i.A^fi^^fe^-^i?— -V^T^^xfcli'a^ 
^^14Ji}cmfon. CMP7'^■fe;2;cfJ^c^^t:UTV^<<, 5Sf^7 2{iJ:b^Kl/jN$:^C3fif^-e& 20 
ag{^7 4(±tf,<'t,VN<0*-l'X(©itf^-tffc(5. jt#7 6fii:b$fe6t)::*C#>fe3fi-f^-efc-5o 13 

II (a) WliBU<Djtf^7 2\ 74 , 76Sr:^b. Hll (b) fiW^^^o-fe:^© 
4'«if»5t#72, 74. 76^^L, 011 (c) {4WJg7°ci-fe;^co^T(-lR]ftfc5t{1s 
72. 74. 76Sr^i-o Hll (a) X \± . /J^$V^:;^co5tf^72{i. cf'ce,v^(D^tf^7 
4^t>'::^cg:v^:;^cD3t#7 6J:l^fc#-v^ia^-C'M^i^■r^fc6 5, '^ce>v^c5Jg#7 6 

Jfcitf^ 7 8 J; t) % ^v^3^^-tf^to -c v^ < :ft?;5 5 o 3gf^ 7 2 . 7 4 . i&t^W.<^X 
V^<3S^t. W«7°nir;^«5it^T-f-5l-ottTMi!'^-r5c -^^l^tf. /^^v^;^<D3t{t7 2{i 

5o t^^oT. mil (b) 3a#72. 74. 76<7>i«$;^|S7pi^-^c;^£^)^&^t>TV^fc 

Hll (c) irfi. 3t#72. 74. 76(DS5§H:|l!^6*Jt-l& — ^^:^^oTV^5^i: 30 

oT.3£f^7 2. 7 4. 7 6©-^;h.-?::}x^^fcOfll^OSMcO^-C;6^fc^^K){c^5Jg-^§ 

[ 0 0 4 4 ] 

Ld^b. ±xSoJ;5«-.3t{'^ 72, 74. 7 6©WS5SStt.¥±-i'ft;®5j^^>-h{c:iftM< 

MrRl;i5fc5o=eeo-C.3§'f^7 2. 7 4. 7 6tCj;o-C^^-f-5T^tr— 

t)f^JS^^«:. n lc5a# < fc 5 5 o ^<r>^^^^ -6^ $ ti. T^-fa *s « M 6«J ^j: E ^ «D 

i:?S:5, rco:irfe{4, llIl2(c:'Bril;^$tt5„ ST. ;^-7'5'7°4 0 2-t?tt. ^^f+^f-^icijo 
;=!.7^5/7'4 0 4{;i:^$n5J;5t-. CMPO^Mtti^TTSo 

[ 0 0 4 5 ] 

III 1 3 . C M P C) ^ Jll *t T V^ ^ # O /■< — >- ^ n fc ^7 31 (c ^ -r -5 W 
tb/c„ o T . Cmtt. w r. (c;^?]^^^ ^ tUfc tr— -fit (squared-off peak value ) ;dS § 
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ffi -e ^ s W s 1^ /Ko < i: t if — e o -c {4 -f t?- & s . c m p 
# Jii ^ T i" 5 Itj ^ 1 f- i^' /HTc lil t) S r i: 4 L v^ o ■» # © ^ {g 4^ 

-e « Jte < . « M ^ ^ le: * o -C v^ 5 r t ;65 , S ^ ?t ff $ 5 J?) . 1 ^ ;v (o UW^ 

. ^ ffl w ;® T & 5 „ M (d . ^ o 1 1^- /K^ ftij iig J; «9 . 5p a -ft * fc ^ 

-fto^gati, iih^j?'/v:^i:|IW«3{c:|^C-C*>o;fcr.i:}a5^W$*T.fc, tJ^oT. CMP(D 10 

^ {c p c ^# 5 i t ^IBfc' 5 5 . fesv^fi. -ft-^^as^SiJlc^li-efc o fc» 

-g- . M ^£ W ffi ^ ^1 5 « 1 i^ ;v » ±. M 7& f£ 5 5 o ^ » S « . ffi 

V^ T W 5 ;^ 7" CD # (d -fe # -f- ?> o ■^'^J XL «\ :^ ■- y ^ ^ ¥ t> h 'i; y^^m t (Dfii (D 

[ 0 0 4 6 ] 20 

*H#ffFll5, 0 9 7. 4 3 0 -Wi^m^^^. ^(O^ff-^ii- in-W<DmM^ ^^^r»:^^ 
ff o T V^ 5 , K , — y 7 ^ X V ^~ -f- 5 fc i?) CO « ^ Jil ^ T y X i>. ^ ffl V^ 

icffl v^ 6> tvS :^ 6 5 o Bff ^ <^ ff ^ «S ffl <?> - iS: -f" tt . Jl M *5 n ^ l :fe i: ^ S 

#:©Jb{d?^fiS;$tvfc#!pl-©ff$ (fiP*)!Sff) i)^ m ^ m ^ <D t :l ^ h ^ :i t iH-^ X- h 

, r (Dgff M W WKttO 5 JKJ¥ttiK>^ v^/c ^. 5 o ¥ ti -ft w ;^ & i 6^) . :^ A — X 1. 
[ 0 0 4 7 ] 

ifr]aiO$D<. ^ 4 ±<D -^^ ^ — - ^ ^ tifcmm<D ±icm^hs^ (DM ^^^i^-t ^ t \^ ^ 'o ^ 

^fe•^^-'<Xco5t^^Xttl^«©i^'1'X^D5t^^®S^tr^V^T. S^SjSJg-eWliStuS^lirJil?'^ 
[ 0 0 4 8 ] 

lt«S^-^i?— =>'i?'Stbfc^-l'^^t-SW:aK--t:fcCMP:7°n-fe;;<.^^JSi-5wi{Cj; 50 
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I 0 0 4 9 1 

(D yf. 7^ '■y:f . m M <d ^o- }^ :^ -7 ^ /u <d ^ M x mn ^ fv ^ o ;^xy::^5 

W O S'J $ tt 5 ( ^ 1^ -r ^ /V X ^ © — g|5 ^> C> if *5 t ^ ffl X 1i <}: ) „ ■^^ ^ ^ /wo 

r.®g|5 5> (gpfei. sf-.^'i^'/i') ;^v^y7°5 0 6^el*5V^-c 

fcttn<^M:%:m^mf^XW . ^ * M S ^ W § ^ -5 o ^ H ^ •!^ -Y /v- o M J6 <0 

:e-f5„ *bT. ;^ 5^ 5 1 2 r <o a t) o § ^ WxB 6^*3^ S[ "C ^ L- . C 

MP7"i3-fe;^§ri^T*T"ifO< 6>V^ili^■t--<^;6-S^^S■f-5„ :icDa»?«OR#re^^tfS:$^x 
;h.f4\ ft:;'cji:i:*/jN«;SS^n^:rt^^-rSwi:X{4-?:®j|*(-*t-L'-C. •:f n :^ R m ^ ti 20 

?>o t^e^T. rco;^^£®*^o©sm{-*5ftsir!Ri«t-. ^ (D M±ie.Rti M d-^ u (D ^ ^ (D m 
5iJ-i'^/>) (Dmi^^^^fi^um(^m^^m'^mx'^\^x. m^^s.t^wm^ o l 

$ti/5o ;^xs'7'5i4t;i;^$tbTV^SJ;5l-> © -f >- b -c c m P n -fe T i" 

^ o 

[ 0 0 5 0 ] 30 

±7& (D mm ^ Mmi- ^ ft Hi (D:^m\tWil 0 (b) {C'e«J:^$tt5CMP7'n-fe:;;«.^^*:^(D 

[ 0 0 5 1 ] 

) ( b ) id ^ $ tx, T S J: 5 tc . ffi v^ ;5 * >^ L- * /h Bl Jfc ;^ jK y h fc iir fc If 

T. «®(D^*&-9 0{r:j;5mSL (gp-fe>lf-i.8 8) &^C^-t-<. Jfe-^^'^fc. rcojKV^ 40 
If— i»8 6fil>3:.^Nl 4cO«fficoM1;iX£:v^D5^}vli2:;45f9^ ^lia©^*&— 9 0 'O ^ ^£ 

1 4 0«® Sr^i&t-S t tc: tt, S It T ^{S ffi diS ^£ ^ » ^ ^ D $ -fr < v> , o T . 

^<D^^mm.^m\'^^ ^ tn^-^mxh^o 

[ 0 0 5 2 ] 

Si # o ;^ jfe ^ ffl v^ tv . C C t 'fc li {4 6> J'^.v^ fc 5 5 o 3S . if — A 50 
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m t {ifj: < X 0 — — T ^f\- i)^ f3 <o u — — \f ~ j>, <o m t) ^ m ijn ^ ?> :i t X 
•9 . M bt fg -e fe 5 „ 

[ 0 0 5 3 1 

:eis jf Jn i- -5 ^ {c 9 . -tf ?Je b . i (D tfc SL tt 1/ — -iJ" — f - <o Jil iS ^ » 4 * ici J:b f d t" 5 

*^!^<Ofl:ttd3J:^l/2n^c^Lv^;^^b-efc5o t*^oT. ^ M M tf fi tf . l-ocDjiffl{c 
1^ * $ 5 a- ^ © » i{> < 5 „ $J ^ ;dS il SU {c ^ * § S Hf IS tt Sr * /J^ Id i" J; 5 , 

fc ;^ V" A -e (4 . # f - -I" /V X » © — W 1^ * ^ ti. 5 W o 4 |g cfi H ft /Jn 
tt\ B»f M W » }C ^ L T PJ ^ * $ f:: W ^ * ^J-^ S o 
I 0 0 5 4 1 

I 0 0 5 5 1 

tbfc■tf#^fflv^5ri:^cJ;^}, M m ^ ti Tc M <D ^ — <D > ^ ^ ^ \c X :S) M ^ 
[ 0 0 5 6 ] 

— a o jii ^ 

5 ~ 1 0 % Sr M X. T ^ id L- -C {4 6> o — r cd 1/ -< tc » L ^£ o fc » -a- . -r 
;^ <o itR ^ ;i5 < ^ -C' # < !fe 5 fc i?) ^ ^ ^ -e t Jfc < ^te 5 fc 5 5 « * ^ {4 

JE{^:igv^Jg^g«:(Z)SlJcOJE^^fe^t■§■t^¥^E-r5fc5 5. :loS{-«v^J1^6^©::&•(DW-§• 

^ o 

[ 0 0 5 7 ] 
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l^jfc S 5 . «l#>tb«. $ b fi. « >sr !fe#Ff * f- ^ :^ y ^' 

J;oT. oE^Jgt Si« i: i" 5 ffi M gS» itii tp Cl i: ^5 „ r<Oi$3i 

Stb-Cv^So CD # ^ ® ^!l -e f-i . JSlJ^icoiSv>{f -f-^BJSttC'grii^X'* 5 J; 5 f-. — 

M 6«] # < /jj o r v^ 5 „ 10 

[ 0 0 5 8 1 

(7> ^ CI 11 A 1 f ^: CD M: . ±& — 14 © S ^fc ^ » co i:h; ^WJ^ $ < n tt\ -W ^ $ tt fc H » 
in - '14 *s ift r Id J'^ 9 ; -^rWiSfrro^-^tt. ^ - ^ < S o 

[ 0 0 5 9 ] 

^-Cv^5„ =>:/h°^ — ^ 1 5 Of*. unm.^'B.-xy-m^mimm^-^fro z. ht^m^^ (o-t: 20 

[ 0 0 6 0 ] 

AS — 'l4<DK.SSr^^$-fr2>fc*{c. ai^fr.. — ^^isofi. Hl8tci^^$ti.5J;5i^clt-^ 

. — i5'15 0f4 20(D7°l3i/7$>'^^Wt^^£^-«^'K^-^^P'i'/'l-:?. fiP*). iftiSS 

:7-^/l'^'152^;ffijil^:7^'yV^154Sr3^tt-rSo i^Jl^:7^-/lxi5'l52f4. — ftcD 

i?! 5 4f4. W*i£ScD^f^t^-&^-T?V^5'(g;Jil^S«■*©^iSm<D4''il^^-*)5ai®««^*" 
L-CV^So Jl»Jd5^ + #(D;^'-y~'--t?fc^»-a-fis rix6>©iliiSJ^«M#(DitiIf4i5:$ y 
^/P (millihertz) O — ?> o ^ I- > ® ii ^ :® CD H f4 . 4^ 'i> Jl S ^ -grj U T ^ 

V/<::^y ^ /i'^ (D^<:y \^ m Wi. \^ . ^©a^tX-CfoS. 
I 0 0 6 1 1 

mi 9 (a) fdfi. ^^cDv^;^xA;0^b#^tuS^^ti-m^C) — -EFd^i^^^tbS. m-i)>%^ 

fc m . ^ ^ ft a. * . — tt 5 1/ /i^ f;^ !fe o -c 5 :r m b T ^^ 
5, {g;JlI&:7^-/W:?15 4t±®Jgl^j5fe^^jl#^L. {i!l©^^Sr;^7 5/hL.-C. mi 9 (b) 
fc^^tb-cv^5Jl^ffi©W;^it-§-*;tC§-&2.<, l^mi-. iajgl^»7^/i'^i5 2fijejSJK 
^5>«rStRL.ffi<D^^>ilr*5'hLT, Hi 9 (c) \c ^ ^ fix ^ MM <D m tl m ^ ± 
C $ * 5 „ 
I 0 0 6 2 1 

=i:/t°3.'-i? 1 5 Ofi. y ?v ^ 1 5 2j^TJi 5 4©W;^){H-^^tt-€tvcDt'' — h \f — 

2 ocDSiHan^^fg isejio^iSB ^m^^o 2-r><o-y nv^ ^ 

iPS i: ffiJilJSW-i-© if-i5' f <^ra©Mi|>S CDH: (fip*>. Atf/Ajf) SrW^-TS («l 50 
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^j)?)n-;<;/t'^^y{::®#Lfcili«:Xf4#figWl6 4i:tt:tfeL (.•:f u y ^ 1 6 6 m f^) -t 

5otf^#:;65^?:#bTv^fcM{|:*ax.tvtt\ ^ \f =^ — ^ \ s o \±-:t ~ ^ km . m 

-fe^^ifctrpSLT. n y ^ ^\:im-t . 

[ 0 0 6 3 1 

Kiss W^*5*)5@^fTt>ttT*^femtt5filR];S5&5fcJ?). #^*>l-tt©fflS^tT 

. =3>'f^-i5' 1 5 0;JS:7"n-fe;:<.©MC»* pt^^^it*^J;^-et5:lt;^|SM*bV^fc65o 

^ fe 6 5 . 
[ 0 0 6 4 ] 

* S o 

[ 0 0 6 5 ] 

e^SttSAfl^MTJtt, :itl/b(*F I R (finite impulse renspone) Wi '''^ ^ T^- ^ 20 

) 7 ^ ;V d> -a JlS^XttBf FsTffli^ (time domain) © V^ T tl. H b T ^ J£ W fg "C fo 2. „ 
Ud^U. ^#|+^t-i-dS^^"BJ|gt/i5j; 5 T/U'^'1'A-T?7>f/I'i$' y >-^' (filtering) 

o 

[ 0 0 6 6 ] 

^ 5 r ^; ^5 S 5 o r <^ '1* # . ^ W- It # jS b ^ ^ # 5 r i: -tf # 5 „ -^i) x. 
tt\ -(& JS 7 ^ o 'L> Jl ^ « . !i7 m ( ^il X. tf. m -ft; w — X 1- v o ^ ^ -r 30 
^ "7 ^ '0' ^ ''^) (T^^'^y'^ ('W;trf2 5) Sr^TV^,W*^fi^OiE?ii)5:>l^^S^#5ri:}c 
it). #5 r i: ;5SWtgT-fc5, fe 5 VM4 . W^SSH:. {S JS 5S « -g- o t° - M © Sg SI ^ S9 

IEm'l±^#5 - ^: «t? i&v^„ VN-f tucD 'J^ — ;^ J: , W » fi! » -''^ K -'■^ ^ 7 >'V' © 

-f- -5 r Bj |g i: § „ 
[ 0 0 6 7 ] 

^ {4 ^ te: it jl ^ m ^ o — W (75 gg St ^ a -r S fc -e <t v^ v^ o r ® 7° n -fe ;^ {4 ^ J, (vi g 
lii -fb -e t 2> i?> . — ^tt. 7^ ^' V ^'^ ^-^ (f!lx.tf> ) I- J; (9 . if 

[ 0 0 6 8 ] 

•:fn^7^l^^^=f-^ 50 
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m -a- fi , # M « L- T ^ & jfi^ ( X {± j^ii^ h^m^iX'fz.m'm ^Wi^^^^t-t^ 

X. . W a i' K »3 # X. ti. ^) . Sir b v^ /-^ 5/ ^ o >^ 7 y c M P X X A (e: ffl v^ 

X 5 if 5 ^ *n -5 i65- S S o C M P 7^ A w t6 ic: jo S ^ -fb (- <t o T 

^sa^-ft-rs i: ife^ttl,ttiUfc„ ip-fe. eAWH:#« L.-CV^/fe^^o J; 5 5 lo 

IJX M I- # & b T # m ^ -ft -f- 5 J; 5 * . fe 5 ^ * o fc ^ ^ Ji, t^ 5 „ r 

"SI IS T & 5 o 
[ 0 0 6 9 ] 

7^ A ^ ^ffl S :;&-fef4. H 2 0 (a) te: -^ll * $ . T I- 0J $ 5 o iftlDfc, 

*^ii^-^f^^t^■5'<i:^-t?S)5^;t^;0=>o■tV^;5CMP§S»ic^b-C. ^#f1-^?i^ (IP*j. 
i^^^^-^) ^s^-*btb2> {;^7^s':/2 5 0) o S^^7^A^sftjgle:I!)f^bTVNS;6^Sd^© 

ttrStts W;^?>::n/^©-fes/b^^ab-C-?r»^$*^^W-r5r^{:iJ;i9, ^^6^3 id 

#$tl,fcW^<^->^^^-yT?fc5<t 5 ^7 :2^/^CD W^li^m-fb^) CO f 4- 5 0 ~ 1 0 0 %(D 

[ 0 0 7 0 ] 

5 2) . r:^^l4,.=^^c^/^7^A©^4tg©fp'M{^:fflv^5#:#tti:b■rflJffi•f-5fc^^)^c:. 
$tu5 (;^f^y>^2 5 4) . foSVNtt. ^?i^S#:Sr«ffbT. ##^l^i:bTJlV^-CtJ;v^ 
o i r {^W^B^ bfc:*#:^!|-Ctt, ttW $ ttfc#t|l(}±. W»3S«-efe!?s J$ - O « 9 

[ 0 0 7 1 ] 

H2 0 (b) tc:;^$|xSJ:5fc. =^fc*oT. •^iCK,X\^1t.%^ if ^ (Xfitttti^ti/ 

Rl |g 5 o M 3g CO fc * {c 7" A (d # tt * X. ^ fc ic , » V- ;^ A {c M b T ff b 

(;^X5'y2 5 8) . «SbTV^Si|#i)c*5. ffbV^^x^^^^^^p3^S 
ffl^tb^ (;5^xs/-7'2 6 0) „ ■?rbT. tttU$tufc#m«:s #m<^#Mfl[omi:l:b|!^$n 40 

vh^s^ 'S:#$tT.fc#^t««aco##tt(cio-r:^tt$tb5. m ^ u (o m m (d m & <o K 

A o -c v^ 5 * ^ {i\ X A IE {;i ^ $ tt T v^ s i: IS ii # It b . * fc. M a:- 
<D*!ig|ofci6<DTlJ'h9-l'>'«r-%^x.-5Cltd5Wie-Cfc5 (;^X5'7"2 6 6)e r©:7'n-k 

;^ 5^ iJ' {C A o T V^ Tfe V^ t W ^ b T J; V^ „ m s ^ {-^ *° h ^6^^ gff ^ <^ ^ K 

A b Jfe o fc » -a- ^ :i tb . ;^ i>. ;^ ^ 5' ^' ^ § tb T r. i © }t ;^ 

•^fe<5^ :i---:v--^{4. :i©raM{->lsrbTffinE-t-S=fT»Sri:5ri:;5S-e#;5i5{-> 

. :/p■fe;?i^;^^s'i5'l^^^:Atb5<}:9^-■r5»'f^Sr-g•^■T?v^5. -^Jx-fi. mmmm:A^mm 50 
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(D y V Km^X ^ . ^< y ■F ±<DEEt) ^mfSi Vtc . fe 5 V> « . y K ^ 3? b fc !? 

mm. :^ T j^t^m^ i^^^-^mff-^ V *^ h if <^n&-Tivx ^ n^ic , *fc. wse^v-;^ 

[ 0 0 7 2 ] 

[ 0 0 7 3 ] 

i" 5 ( -031 X. fis ff b v^ W 5' Vi)^ m^-' hivtc!^Ki-i^< -y K p 45 § ;}^ ff L v^ .'•^ 5/ ^ 

© :^ 7 y ffl 6, tb S ) fn tJ5 . S.t^^ CMP:ri3-fe><.;dS*;/^:x-~?5':J'l^fcfo5ri:**q 

ffl V^ T . © ^ p"n t-ffl 5 ttr {C C M P 7" A # SfC# ?) :i t ^5 "5^ fo 5 „ 

[ 0 0 7 4 ] 

:^ — 'tt © R S ^ ^ V^ fc T :/ n — tft L T t fc , ^ X « ^ # H" © & ^ ^ 

Jg }c Sfc ^ $ fc W -r 5 r i: "SI tg & 5 ( X. «\ A/ O - ■fFd ^ «f ii . ^ 

y — ij'^) ^ m ^ tst m m ^ wc:^^ T <D m {■p m i- X ^ X. m n \t . mm^m ii^x 

t^X^ o 
[ 0 0 7 5 1 

;^--<W-i?fc^sH.TTg5tfjK?i^ (fiPt^t/Dir;^^/^^^^-^) ^ mi^mTf:^ Z tc i1r X 

o 

[ 0 0 7 6 ] 

^•t ?> :i t i^^mx-h ?> o 40 

[ 0 0 7 7 ] 

^ jg 5 fc a6 C ?lg 

W\<OM:WMXi-i. ^ H- i ^7 3: i: ® IW © /-^ -jy K © IJ' -1- K ^ ^ b T v^ -5 „ -jy K 

-C < 5 J5fe5^;S5 #^E-r 5 r *s ^ tbl * ^^T 5 „ :i©*(t?af4. III21 (a) ^ 
r TMl . V- — if — T ?# 1+ 3 2 ^ -li: t> tu 5 U- — if — — A 3 4 f4 . ^< K 2 2 ® b 
X^m^K. mm \f - 7 0 2 ^ m ^ V . W-if-l^--A3 4©-g|5tt. /<yK2 

2 (DM Mm 7 0 4 *^e>Slt$tbT. SWlf— A 7 0 6 ^mi^ir?,, RMlf— A7 0 6f±, 

•7^-^5"ft-§■^-*bv^|i:^^fi (dc) i/7b^*c**5<. EI21 (b) r.©>'7fSr'^J 
*-t-S ( 9 -^-f- < -f-S fcfe }c:»gl b-C ffiv^T v^ 5 ) o ^(omxtx. i^—f-^i^ 50 
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<:> X t:L h ^ ft U C 7 h tiiB-^^i^\'M i^X m 8 . OJj?/l'h^JP;tS„ Z <D D C 

7 hit. f-'Sfm-^<D^mti:^^(Dm^\^Mvxmmt:^z^'^^o m:^it. f—^frnm 

Cj^^;d5^*$ix7felttttt\ It i|iIjt-§-{c:<fco-Cl&fPU-CL* 5 fc^5o DC^^J-^ 

VN » -e ^> s r # 1^ -r -5 fc fc ■fpT ^ CO ^ a i£::> ^ 5 i: ,S t5 5 o 1«e o T 
[ 0 0 7 8 ] 

HI 2 1 ( c ) \z.mf)^fi^ i. o \c . ^< y 2 2 (omwo:' ^ ly V ^ ^m^ir ^m.^\^wt.tim 
7 04' trJi^^i-5>r^:{c:j:!3. ^:»c5d^6,KM-r53fe;5S||'ft;-r5<, ^^oT. t"- 

I 0 0 7 9 1 

EI2 1 (d) ifcSLffi7 0 4' Srffiv^fct*(^#fett5x — ^^-^:dS^J:^$tu5. 

$*v5J;5t-. T> c^i^<Dmwt^\^. {t-§-r±ii:t.{;iiitl*tt. Dcifp^^«^«j{c#m 

[ 0 0 8 0 ] 

E <D X. 0 i^W^n.mp^ h^^t^\-i.. m S ?fc M -e f± ?S o W m K © « S O ^- >- K IJ' 
©5fi5aS:1>-^'7''r VrZ-rS :i J; 9 , Xtt. ife SL $ -fr 5 = - 7^ ^ *J J|sf x 

[ 0 0 8 1 ] 
[fSI^O^*] 

[ 0 0 8 2 ] 

[Hffiroffim^^tjil^l 

[0 1] '^^wm (D mm.^ fi: ^ ^ =■ :^ ^ )} > (CMP) mw-ommmx^ 

« o ftij ffi 0 -e 5 o 

[03] (a) ~ (c) {±. m 2 (Dmm.<^ -< >- \^ t;n':i^<D^M:Wm(Dm'^^fi:mmmx 

[04 ] w-if-t^-A^^LB.oSMLfcT^f'-^Sr^m-t-5*:*SBrtg/j:w--r-^ 
i^Srm^e<?lv:^-f-, 02o|gg{c:j:oT^a$tu5'<#:/9:/i^^{k#/(OfSili&fi<jJicBffffi 

0 T' fe 5 c 

[06] •>^vKi>i:-feVih:79^©ra©tB^6t)jfeiHSs Mt/fc, — if — 

H-i:<^?F^(7>^BMe4)?fc@as©. locD-sitgtt^^-r. 02Oigeto:7"7— ■r:xoffi|ii&^-&± 
ffi0-^fo 5o 

[07] >t Y ^ ii^¥im.^Xh^Wk^<D . ^ ^ > Y 'i; t-^-^-f-y V ^ t <DWi<oii&1^mti: 
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I HI 9 1 ( a ) j5. tJ« ( b ) . 7* y J? m 'fli ^ ^ < o T V^ < =fT @ *5 It 5 . 1/ 

[0101 (a) (4. *^K}^l«^•oTr^7V^M'^l^^iJ!?3;^^<om^b^SSr«<•r^.CMP 

<D X2 mm-c h ^ o 10 
lEIlll (a) ~ (c) ti, |112«0|Sg{cJ;o-CMS^tb5-<#^*& — jfcffiSr*i-5. 

.j/ai/N^^i-H-efof), (b) {4. 7°c-fe;^it^tf®'?^/N^«-riiI-ea)t». (c) tt, 5p 
±a -ft: * ii. -5 # I' h a # VN fc /^ ^ « -mi T 5 „ 

IHi 31 — V $ tvfc 'i' 31 /^ o ¥-±-a-ft; f *5 tt ^ ^ w — 1f — T^ff-:^^ <^ 

[0141 *^Mtc#oT. #^01^'^X(?3^x.P>^^f^:«Jt#:X{4lll#Oi^-rX;SS^x.6> 

[01 51 (a) {4, E^'^/J^S'fcV'^l^' — t'— Aillio-CfigttStbS-^^^Si^CPi^W 

[0 1 6 1 — *^73i^N^M{cp-r5iftjafe{t-§-^^ti>s 7'^>'^^'fk^co-^'(bo*'p 

[01 71 T^th^;^ T#tl-«©W:^3fI-§-wjS?^Sr^«fbT;£:^-r5J:5lc:7°ni5^v5Vi/ 
$nfc=i:/f3. — ^i:4r*i-SCMP->;^T-i=>4-*-f-«fife0-^*>S<. 

^ mm (o y n mm X- h ^ . 30 

[0191 (a) ~ (c) T#f|-<^ft^x <SJSJS^-«>'K-'^:^7^/i'^'{CJ;!97-</P^' 

6> :fc ^ © ^ ^ tl- © -ft . ^ tJ« , i« Ml K 7 ^ ^ j; •J 7 /w tJ' {<! 

I02OI (a) , (b) (4. t^if;^. ^^^^:i$-l3:Tr;h.^CMP'>;^-7"A©f-effiVN 

[02 11 (a) mm^<-yV^^-(>\^^t\^Xmyt^. }^<DM9&it)^h<DRM^^ 

i". 02O^ecDe7^-i/K^'g|5^>©A#:^il<^ffilit&6<J7feif®H-e*.5o (b) ft, 02 1 ( 
a ) O J: i^m (Dy<^y KO«ffi!l;0='e^WSM(-J;>9^fcCfc±#/^DC^^^*i-5. lx-lf- 

^(o-M:Wm<Dmw^^Wxmmx-h?>. (d) (4.021 (. o <d M: m <d -y (d miM 

-^^f|-*^fec«x-^W-^<^0^«i?'^iil«^'fb^^i-:5^~77T&5o 

10-CMP^e. 1 2 -WJg-^ y K> 14-'>3i^N, 1 6 -WJgT'y -X 18-/-? 

2 0 -^W •? Ji . 2 2 - — Ji . 2 4 - 7° 7 — X V (73 tfJ , 26-Wli^5'K 
CDtf^'i^tt. 2 8 -^tr^SlT — 3 0-*: — 3 2 - 1/ — if — T W" . 3 4-^— if 
— If — A , 3 6 - 3 ^V- y , 3 8 - ^ — 5^ ;x if — h , 4 0 - -Jr 5 ;^ 9 >J ^ 4 2- 
^V'i7\^^>'-^'7^. 4 4-=iV^—^. 46-tr— A;5?.7"y5'i5'. 48-^^fcti:g§. 50 
-mi^. 5 2 -mit^m . 54-^lcD^Wlf~A, 56•••'Bi^t*-i^. 58-^2«)S 50 



(29) 



JP 1997-7985 A6 2006.3.2 



66, 66' - ^ ^ > \^ m^ilkW . 72. 74, 76 -*ffi3Sf^. 78, 80, 82 -« 

mW-. 8 4 - ^ V^ — A , 8 6 - tr — A , 8 8 - — i>. . 9 0 - S ffi — . 15 0 

-=iVt°a — l(aO-f^y^-:fU^^ 1 5 2 ^ . 15 4-'(SJlJg:7^ 

/UiJ'. 1 5 6, 1 5 8 -Sit>iSiJ^«ltg. 7 0 2 •••'eallf- A. 7 0 4 -K«U®. 7 0 4' 

- m a ffi s 7 0 & -Rl^yf — 7 0 8 •" e a ^ 3t o 
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(74) {-tax 

(72)^M# tf^^- 

T;^ y :^]):7:tJi^^Tm 9 5 0 3 0. :ffh:^, -^r^^^ V iyi> 

K 18 8 3 6 

(72) -^?3Tvy>- 

T;?«y*-&-*H. :fy})y:t/i^^T')M 9 5 0 3 2, n;^ ;^fh;^. 'ir;^;-7^^ K 16 

4 5 0 

(72) mj^^ T9> ^^x^Tyiy 

T:^^)i3^^m. :^V:7:i-/iy:=-Tm 95 112, i^>' :^ 1 5# :^h]) — 

h 6 17 
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